Lipid peroxidation in rat liver microsomes. II. Response of hydroperoxide formation to iron concentration.
When rat liver microsomes were incubated with NADPH, the major products were hydroperoxides which increased with time indicating that endogenous iron content is able to promote lipid peroxidation. The addition of either 5 microM Fe2+ or Fe3+ ions strongly enhanced the hydroperoxide formation rate. However, due to the hydroperoxide breakdown, hydroperoxide concentration decreased with time in this case. Higher ferrous or ferric iron concentration did not change the situation much, in that both hydroperoxide breakdown and formation were similar to those when NADPH only was present in the incubation medium. After lipid peroxidation, analysis of fatty acids indicated that the highest amount of peroxidized PUFA occurred in the presence of 5 microM of either Fe2+ or Fe3+. This analysis also showed that after 8 min incubation with low iron concentration, PUFA depletion was about 77% of that observed after 20 min, whereas without any iron addition or in the presence of 30 microM of either Fe3+, PUFA decrease was only about 37% of that observed after 20 min. As far as the optimum Fe2+/Fe3+ ratio required to promote the initiation of microsomal lipid peroxidation in rat liver is concerned, the highest hydroperoxide formation was observed with a ratio ranging from 0.5 to 2. These results indicate that microsomal lipid peroxidation induced by endogenous iron is speeded up by the addition of low concentrations of either Fe2+ or Fe3+ ions, probably because free radicals generated by hydroperoxide breakdown catalyze the propagation process. In experimental conditions unfavourable to hydroperoxide breakdown the principal process is that of the initiation of lipid peroxidation.